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Effect of Care kV technology on image quality and radiation dose in
dual-source CT triple rule out CT angiography for chest pain

WANG Kun', JIN Liang', LI Cheng', TIAN Quan-kai', ZHANG Lu-kai', LI Ming'*"
('Department of Radiology , Huadong Hospital , Fudan University , Shanghai 200040, China;;
*Institute of Functional and Molecular Medical Imaging , Fudan University , Shanghai 200040, China)

[ Abstract] Objective To investigate the effect of new generation dual source CT combined with Care
kV technology on image quality and radiation dose in triple rule out CT angiography (TRO-CTA) for
chest pain. Methods Ninety patients who attended the Chest Pain Center of Huadong Hospital, Fudan
University from Mar to Sep 2021 and were proposed for TRO-CTA were retrospectively collected. They
were divided into two groups A and B according to the different scanning methods. The tube voltage of CT
scan in group A was determined by the Care kV technique, while group B used a fixed tube voltage of

120 kV. The image quality and radiation dose were compared between the two groups. Results The
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mean CT dose index volume (CTDIvol) was significantly lower in group A than in group B [ (20.42 +
9.60) mGy wvs. (32.27+13.41) mGy, P<C0.001) ]. The mean dose length product (DLP) in Group A was
+ 240.12) mGy X cm vs. (944.20 + 408.36) mGy X cm,
P<C0.001) ]. Thus, the mean effective radiation dose (ED) was significantly lower in group A than in group
B [(7.35 + 3.36) mSv vs. (13.22 * 5.72) mSv, P<<0.001) ]. The CT values of all vessels in group A
were significantly higher than those in group B (P<C0.05) , except for the distal segment of the left anterior

significantly lower than that in Group B [ (525.28

descending and the distal segment of the left circumflex. Image noise was significantly higher in group A
than in group B (15.79 + 3.81 vs. 11.37 + 3.40, P<(0.001).The differences in signal-to-noise ratio of vessel
segments between the two groups were not statistically significant except for the distal segment of the
LAD. The differences in contrast-to-noise ratio of pulmonary artery and aorta in group A and group B were
not statistically significant, but the CNR of coronary artery in group A was generally higher than that in
group B.The differences in subjective scores of pulmonary artery, aorta and coronary artery in images from
The use of Care kV technology for TRO-

CTA angiography of chest pain on a new generation dual-source CT can significantly reduce radiation dose

group A and B were not statistically significant. Conclusion

while guaranteeing the diagnostic quality of the images.

[Key words] Care kV technology; dual-source CT; triple rule out CT angiography (TRO-CTA) ;

image quality; radiation dose
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Tab 1 Patient characteristics and radiation dose in the two groups

[M(P,;,P..), x+sorn(%)]

Male/Female 24/21
Age (y) 64.0 (60.0,69.0)
Height (m) 1.68 £ 0.07
Weight (kg) 67.5+ 10.1
BMI (kg/m*) 23.8+2.8
Heart rate (bpm) 70 £ 10
Tube voltage(kV)
90 31 (68.89)
100 9 (20.00)
110 4(8.89)
120 1(2.22)
CTDIvol (mGy) 20.42 £ 9.60

DLP (mGyXcm)
ED (mSv)

525.28 £240.12
7.35%+3.36

25/20 0.045 0.832
65.0 (59.5,75.0) —1.377 0.168
1.65 % 0.08 1.948 0.055
66.2+11.6 0.589 0.557
24.1%3.0 —0.545 0.587
75+ 14 —-1.842 0.069
86.087 <0.001

0

0

0

45 (100)

32.27 £ 13.41 —4.822 <0.001
944.20 + 408.36 —-5.257 <0.001
13.22+5.72 —5.257 <0.001

BMI: Body mass index; CTDIvol: CT dose index volume; DLP:Dose length product; ED: Effective dose.
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Tab 2 Comparison of image evaluation indexes between the two groups

[M(P,,,P,;) orz+5]

CT value (HU)

PT 492.26 +21.23
LPA 464.17 £ 133.47
RPA 457.31 (359.58, 580.03)
AO 483.26 + 87.92
AA 532.42 (456.91, 572.67)
DA 490.25 £ 90.74
LMCA-P 501.62 + 95.65
LAD-M 358.86 (288.77, 439.29)
LAD-D 213.08 * 88.66
LCX-M 267.05 + 98.05
LCX-D 260.50 (199.00, 305.05)
RCA-P 506.67 (417.81, 555.14)

RCA-M 457.43+113.60

404.18 + 14.66 3.414 0.001
384.11 £ 101.45 3.203 0.002
364.30 (323.86, 440.47) —3.248 0.001
371.78 + 74.00 6.508 <0.001
363.09 (320.62, 407.74) —6.274 <0.001
359.12 % 73.29 7.542 <<0.001
374.66  61.61 7.485 <0.001
308.58 (281.73, 342.47) —-2.373 0.018
237.50 * 57.44 —-1.550 0.125
259.87 + 67.32 3.156 0.002
269.08 (207.71, 300.60) 0.405 0.768
369.53 (336.78, 423.27) —4.616 <0.001
361.73 + 80.74 4.606 <0.001
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RCA-D 444.94+129.13 337.06 £ 100.31 4.426 <0.001
ESM 48.84 +13.22 64.88 +10.83 —6.295 <0.001
PVAT —-102.94 £ 6.37 —108.77 £13.32 —5.387 0.010
Image noise 15.79 + 3.81 11.37 4 3.40 5.803 <0.001
SNR
PT 36.83+ 1.41 38.79+1.73 —-0.878 0.382
LPA 31.98 (26.60, 37.79) 29.08 (24.76, 33.38) 1.738 0.143
RPA 25.12 (20.66, 35.76) 28.91 (23.63, 36.84) —1.812 0.070
AO 56.47 (44.32, 90.84) 61.69 (51.13, 83.17) -1.392 0.164
AA 43.32%11.43 39.30 £ 10.47 -1.570 0.086
DA 36.41+11.35 36.29+10.03 0.053 0.958
LMCA-P 36.46 (27.43, 47.04) 31.93 (27.20, 40.45) -1.126 0.260
LAD-M 12.71 (8.86, 19.83) 13.97 (8.95, 22.40) —-0.327 0.744
LAD-D 6.18 (4.54, 9.26) 8.54 (6.87, 11.83) —2.974 0.003
LCX-M 18.14 (9.41, 28.39) 16.52 (11.96, 23.45) —-0.286 0.775
LCX-D 8.59 (5.76, 12.39) 9.05 (7.13, 13.48) —1.231 0.218
RCA-P 28.83 (19.02, 44.13) 27.12 (19.91, 38.02) —-0.690 0.490
RCA-M 21.97 (14.92, 32.56) 19.62 (13.53, 25.84) —0.859 0.390
RCA-D 20.99 +10.36 20.22 + 12.80 —-1.206 0.754
CNR
PT 56.12 (44.90, 91.05) 70.18 (53.77, 91.37) —1.497 0.134
LPA 52.39 (39.65, 80.94) 65.24 (49.56, 86.29) —1.594 0.111
RPA 54.58 (39.57, 92.67) 67.94 (47.12, 88.46) —-1.376 0.169
AO 56.47 (44.32, 90.84) 61.69 (51.13, 83.17) —0.722 0.470
AA 60.57 (46.94, 95.05) 59.18 (51.24, 78.36) —-0.190 0.850
DA 59.94 (44.56, 93.00) 58.60 (49.60, 80.66) —-0.020 0.984
LMCA-P 105.53 + 23.27 81.42 + 20.92 —4.709 <0.001
LAD-M 80.91 % 21.00 70.71 £ 16.68 2.550 0.013
LAD-D 55.02 % 17.60 57.86 + 12.98 —-0.870 0.387
LCX-M 87.81 % 22.04 74.76 £ 20.85 -3.095 0.005
LCX-D 64.41 +18.50 62.24 +18.74 0.553 0.582
RCA-P 102.83 + 23.45 83.46 + 23.51 —4.039 <0.001
RCA-M 97.90 + 24.89 79.06 + 21.90 -3.619 <0.001
RCA-D 96.07 + 28.20 74.65  22.08 4.012 <0.001
Subjective
Pulmonary artery 3.0 (2.0, 4.0) 3.0 (2.0, 3.0) -1.817 0.069
Aorta 3.0 (3.0, 4.0) 3.0 (3.0, 3.0) —3.765 0.052
Coronary artery 3.0 (3.0, 3.0) 3.0 (2.0, 3.0) —1.945 0.154

PT: Pulmonary trunk; LPA: Left pulmonary artery; RPA: Right pulmonary artery; AO: Aortic root; AA: Aortic arch; DA: Descending
aorta; SNR: Signal-to-noise ratio; CNR: Contrast-to-noise ratio; LMCA-P: Proximal left main coronary artery; LAD-M: Middle left anterior
descending; LAD-D: Distal left anterior descending; LCX-M: Middle left circumflex; LCX-D: Distal left circumflex; RCA-P: Proximal right
coronary artery; RCA-M: Middle right coronary artery; RCA-D: Distal coronary right artery; ESM: Erector spinae muscle; PVAT:

Perivascular adipose tissue.
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A-D: Patient in group A, BMI 23.40 kg/m’, tube voltage 90kV.A: VR image of coronary tree.B: Curved multiplannr reformation image of left

anterior descending coronary artery. C: Coronal reconstruction image of pulmonary artery.D: Sagittal reconstruction image of the thoracic aorta. E

and F: Patient in group B, BMI 22.51 kg/m’, tube voltage 120 kV.E: VR image of coronary tree. F : Curved multiplannr reformation image of right

coronary artery.G : Coronal reconstruction image of pulmonary artery.H : Sagittal reconstruction image of the thoracic aorta.
El1 W4 TRO-CTA Bt
Fig1 Comparison of TRO-CTA images between the two groups
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